NEO extraversion and negative loading on NEO conscientiousness .
It has been known for some time, although met with scepticism by the general public, that genetic factors have an important influence on personality traits, accounting for anywhere between 30 and 60 % of the variance (Heath et al., 1994) . The specific nature of these factors or quantitative trait loci (QTL) have remained unknown, until the recent advent of powerful molecular genetic techniques. In 1996, two groups identified the contribution of a genetic variation in the exon III sequence of the D4 dopamine receptor gene (DRD4) (see Benjamin et al., for review) to the temperament dimension of noveltyseeking. Exon III of DRD4 contains a highly variable 48 bp repeat sequence, and alleles with different numbers of repeats differ in their ability to bind dopamine. Individuals with long alleles of this repeat polymorphism seemed to be higher in novelty-seeking, than people with low alleles. It was estimated that the effect size of this DRD4 variation was about 5 % of the total variance, or 0.4 standard deviations. Assuming that novelty-seeking is 40 % heritable, one might estimate that about 8 genes account for the genetic variation in novelty-seeking.
Also in 1996, a common 44 bp insertion\deletion polymorphism in the transcriptional regulation region, upstream of the serotonin transporter gene (5-HTT), was found to explain some of the variation in the NEO neuroticism scale, which is highly correlated with TCI harm avoidance. Individuals with the insertion variant scored on average lower on the harm avoidance scale. From several comparison experiments with the HTT allelic promotor variants, it can be concluded that the basic activity of the insertion variant is significantly higher than the deletion variant, thus leading to a higher uptake of serotonin (Benjamin et al., 1998) .
These findings were tantalizing for those researchers working in the field of psychiatric genetics. A number of speculative, but nevertheless extremely interesting hypotheses were put forward. Could specific types of personality (or extreme variants thereof) be correlated with axis II (personality) disorders, or even axis I (psychiatric) syndromes ? As a result, do personality traits represent continuous and easily measurable ' endophenotypes ' for a diversity of mental illnesses ? Moreover, are genes contributing to the genetic variation of personality traits directly or indirectly involved in psychopathology ? Might it then be more fruitful to map genes for personality traits first, and later evaluate their relevance to the complex genetic psychiatric disorders ? Benjamin et al., 1998) .
At least a few observations point in the direction that some subtypes of psychopathology or personality disorders can be correlated with temperament and character dimensions. For example, a high-novelty seeker is likely to develop into an extravert with a mature creative character if he\she is also low in harm avoidance, high in reward dependence and high in persistence. In contrast, a novelty-seeker is more likely to become disorganized or schizotypal if he\she is low in reward dependence (Cloninger and Svrakic, 1998) . Furthermore, high noveltyseeking seems to be correlated with antisocial behaviour, early-onset type-2 alcohol abuse, cigarette-smoking and bulimia, while panic disorder, social phobia, anxiety disorder and depression all share high harm avoidance . The first indications that genes involved in temperament have also a contribution to pathology came with a publication by Collier et al. (1996) . They studied a sample of English, German and Italian subjects satisfying DSM criteria for bipolar I disorder or major depression, with the insertion\deletion polymorphism of the 5-HTT. When all samples were combined by diagnosis, there was a significant excess of the short allele in both the bipolar and unipolar affective disorder populations.
Unfortunately, euphoria did not last for long. A plenitude of recent studies were not able to replicate the original findings on DRD4 and novelty-seeking, neither in normal individuals from Finnish, Swedish, Caucasian American or African-American origin (for review, see Ebstein and Belmaker, 1997 ; Gelernter et al., 1997) , nor in individuals with alcohol or drug abuse. Only two studies were able to confirm the original findings. Also, since the original observation between harm avoidance and 5-HTT, a number of similar studies have explored the possible association of the insertion\deletion variant and other variants in HTT with anxiety-related traits. Only one study confirmed the original finding, while three other studies did not (see Benjamin et al., 1998 for review). These contradictory results seem to indicate that the genetics of personality traits are not less complex than the genetics of psychiatric disorders.
The latter field is notorious for the numerous claims of the identification of new predisposing genes, using genetic association or linkage strategies which cannot be confirmed in subsequent studies. It seems clear that the problems that arose in psychiatric genetics will also hamper the genetic analysis of personality traits. First of all, not all investigators use the same phenotypic scales, which makes direct comparison of association studies tedious and difficult. Furthermore, the absolute scales of some of the personality dimensions, especially noveltyseeking and harm avoidance are not fully independent of age and sex. It seems logical therefore that the proper corrections need to be made. Finally, the claimed contributions of DRD4 and 5-HTT to the variance in personality traits are relatively small. Therefore, replication studies are only worthwhile on large sampled populations. This should be feasible when dealing with easy-to-measure quantitative normal traits like temperament and character dimensions. Moreover, from large phenotyped population samples, a number of strategies can be developed for very efficient and powerful QTL mapping and analysis. One such strategy is the selective genotyping of carriers with extreme phenotypes.
Genotyping technology is evolving very fast. As a result of the Human Genome Project, nearly every gene has been cloned, at least partially sequenced and will soon be incorporated in whole genome, high-resolution human expression maps (Schuler et al., 1996) . Multiple genetic variations in these genes are being identified in the form of single nucleotide polymorphisms (SNPs) (Wang et al., 1998) , which might influence protein structure or gene expression level. Also silent variants in coding and noncoding sequences are useful, since they might be in linkage disequilibrium with nearby biologically more relevant polymorphisms. With the implementation of microarray technology, which allows for the parallel detection of thousands of SNPs in a single experiment, it will eventually become feasible to detect significant parts of the human genetic variation and correlate this, not only with predisposition to pathology but also with genetic factors, which have their contribution to quantitative traits, including personality.
